Equilibrium positron decay rates in helium gas have been computed over a wide range of temperatures and electric fields based on the model due to McEachran et al. [7]. Agreement between the theoretical and experimental values of the decay rate at room temperature and zero electric field is quite good.
where f(v) is the positron equilibrium distribution function and v the positron velocity. (Positrons reach equilibrium with the gas atoms at times sufficiently greater than their slowing down time). f(v) can be obtained by solving the integro-differential Boltzmann diffusion equation [8] : 
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charge and mass, respectively; T is the temperature of the gas assembly, M the gas atom mass and the Boltzmann constant.
(2) can be solved by an iteration-perturbation technique [8] for the distribution function if the data on annihilation and momentum transfer rates are available. Then the annihilation decay constant can be computed from (1) and compared with the experimental results.
Recently, McEachran et al. [7] have calculated v&(v) and in helium using the polarized orbital approximation. HoAvever, no study of positron lifetimes appears to have been performed using this model. We have done this and the results are being reported here.
We shall refer to the calculations of McEachran et al. [7] by model M\ in the text. Using M\ data on Va(t') and vm(v), we have solved Eq. (2) by a numerical algorithm described in [8] . We take helium gas at normal temperature and pressure with density equal to 1 amagat. The temperature range considered is 100-2000 K while the electric field values lie in the interval 0-50 V/cm/amagat.
We introduce the parameter ^eff = X/n yo 2 cn. Here Vq is the classical electron radius, c the velocity of light and n the gas density. Zett also refers to the effective number of electrons per atom with which the positron can annihilate. By knowing f(v), we can compute X and hence Zett • ^eff has been investigated as a function of temperature and electric field. As a comparison, we have also made computations using the va and vm data of Campeanu and Humberston [6] based on their H5 model. It will be referred to as Mo, in the manuscript. The effect of temperature is important only at low fields in both models. This is because the temperature term dominates over the electric field term in (2) at such fields [16] , Lee et al. [9] have measured the dependence of Zcff on electric field. Their results have been indicated by dots in Figure 2 . The sharp fall in the values ofSetr a l so occurs for electric fields < 7 V/cm amagat. This feature is present in the experimental studies of Leung and Paul [11] as well. It is found that the calculations based on model M-z yield better agreement with experiment at non-zero values of the electric field. However, the experimental value of Lee et al. [9] at E -0 is too low as compared with other workers and also less accurate [13] .
Agreement of £eff based on model M\ with the existing experimental data for E > 0 is quite poor. As there are no accurate measurements of the variation of Zea with electric field and temperature, it would be premature to comment on the relative accuracy of the two models as regards their explaining the equilibrium decay rates at higher temperatures and electric fields. However, at zero electric field and room temperature, both models yield good agreement with the recent experimental measurements.
